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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-7 and 10-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Folkes, U.S. Patent 6,541,803 Bl in view of Drew et al., U.S. Patent 4,595,427. 

Folkes discloses a semiconductor process substantially as claimed. See FIG. 1 wherein Folkes 
teaches the following limitations. 
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The image above on the left is attributed to Folkes and the image to the right is attributed to 
Drew . 

Folks teaches a method for determining optimal annealing conditions for a semiconductor 
material (please see column 1, lines 40-49, where an anneal process is disclosed). However 
Folkes fails to teach obtaining a first set of values indicative of resistivity of the material for a 
plurality of annealing temperatures; 
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obtaining a second set of values indicative of carrier lifetime of the material for a 
plurality of annealing temperatures; and 

comparing the first and second set of values to determine an annealing temperature or a 
range of annealing temperatures where the carrier lifetime and resistivity of the materials are 
optimized. Drew teaches a process of controlling the resistivity of a material during an anneal 
process. Please see the Abstract of Drew where a well known process called differential 
resistivity is used to control the progress of annealing. The Examiner takes the position that 
since both the material of Folkes having a carrier lifetime of less than 1 picosecond (i.e., 1 ps) 
and the annealing process of Drew to control the resistivity of a material during an anneal 
process, it would have been obvious to one of ordinary skill in the art to combined the prior art 
disclosures to teach Applicants invention. 

Pertaining to claim 2, the combined teachings of Folkes in view of Drew teach the method of 
claim 1, further comprising: determining an optimum annealing duration for the material. 

Pertaining to claim 3, the combined teachings of Folkes in view of Drew teach the method of 
claim 2, wherein the material contains As, and the optimum annealing duration is determined by 
obtaining a third set of values indicative of arsenic concentration of the material for a plurality of 
annealing durations and for at least one annealing temperature; 

comparing the at least one third set of values with the first and second sets of values to 
determine an annealing duration and an annealing temperature which together optimize the 
carrier lifetime and the resistivity of the material (please note that the Examiner takes the 
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position that it is well known that intrinsic gallium arsenide is semi-insulating and having zero 
carrier-lifetime. To increase the carrier lifetime from zero a dopant is inherently required to 
change the resistivity of the gallium arsenide). 

Pertaining to claim 4, the combined teachings of Folke s in view of Drew teach a method 
of enhancing characteristic properties of a semiconductor, the method comprising annealing a 
base material at a temperature of 475°C or less to form the semiconductor, the temperature being 
determined according to the method of claim 1 (see column 1, line 43 of Folkes and the anneal 
processing method of Drew ). 

Pertaining to claim 5, the combined teachings of Folkes in view of Drew teach the 
method of claim 4, wherein the characteristic properties enhanced includes carrier lifetime and 
resistivity (please note that carrier lifetime is inherently inversely proportional to resistivity in 
semiconductor materials). 

Pertaining to claim 6, the combined teachings of Folkes in view of Drew teach producing 
a semiconductor material with photoconductive properties, the method comprising annealing the 
base material at a temperature of 475°C or less so as to enhance the carrier lifetime of the 
material and the resistivity of the material for use as a photoconductor, the temperature being 
determined according to the method of claim 1 . 
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Pertaining to claim 7, the combined teachings of Folkes in view of Drew teach the 
method of claim 4, wherein the annealing occurs at a temperature in the range of 240°C and 
450°C. 

Pertaining to claim 10 5 the combined teachings of Folkes in view of Drew teach the 
method to claim 4, wherein the base material is formed in a growth chamber and annealing 
occurs outside the growth chamber. 

Pertaining to claim 1 1 , the combined teachings of Folkes in view of Drew teach the 
method according to claim 4 wherein the semiconductor is a Group III-V semiconductor with 
photoconductive properties. 

Pertaining to claim 12, the combined teachings of Folkes in view of Drew teach the 
method according to claim 4, wherein the semiconductor comprises As. 

Pertaining to claim 13, the combined teachings of Folkes in view of Drew teach the 
method according to claim 4, wherein the base material is GaAs. 



Pertaining to claim 15, the combined teachings of Folkes in view of Drew teach the 
method according to claim 4, wherein the base material is InGaAs. 
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Pertaining to claim 16, the combined teachings of Folkes in view of Drew teach the 
method of claim 15, wherein the base material is annealed at a temperature in the range of 350°C 
to 450°C. 



Pertaining to claim 17, the combined teachings of Folkes in view of Drew fail to teach 

the method according to claim 4, wherein the annealing is performed for fifteen minutes or less. 

Given the teaching of the references, it would have been obvious to determine the optimum 

thickness, temperature as well as condition of delivery of the layers involved. See In re Alter, 

Lacey and Hall (10 USPQ 233-237) "It is not inventive to discover optimum or workable ranges 

by routine experimentation. Note that the specification contains no disclosure of either the 

critical nature of the claimed ranges or any unexpected results arising therefrom. Where 

patentability is said to be based upon particular chosen dimensions or upon another variable 

recited in a claim, the Applicant must show that the chosen dimensions are critical. In re 

Woodruff , 919 f.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Any differences in the claimed invention and the prior art may be expected to result in 
some differences in properties. The issue is whether the properties differ to such an extent that 
the difference is really unexpected. In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986) 

Appellants have the burden of explaining the data in any declaration they proffer as 
evidence of non-obviousness. Ex parte Ishizaka, 24 USPQ2d 1621, 1624 (Bd. Pat. App. & Inter. 
1992). 

An Affidavit or declaration under 37 CFR 1.132 must compare the claimed subject matter 
with the closest prior art to be effective to rebut a prima facie case of obviousness. In re Burckel, 
592 F.2d 1 175, 201 USPQ 67 (CCPA 1979). 
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Pertaining to claim 18, the combined teachings of Folkes in view of Drew teach a semiconductor 
material formed using the method of claim 1 . 

Pertaining to claim 19, the combined teachings of Folkes in view of Drew teach a 
photoconductive element comprising InGaAs, said InGaAs having a carrier lifetime of at most 
lps. 

Pertaining to claim 20, the combined teachings of Folkes in view of Drew teach a 
photoconductive emitter comprising the semiconductor material of claim 1 8 (please note that 
Folkes discloses that the device can be used for optical signal processors, distributed fiber optic 
network sensors and the like, see column 1, lines 50-59). 

Pertaining to claim 21, the combined teachings of Folkes in view of Drew teach the emitter of 
claim 16, wherein the emitter is configured to emit terahertz radiation formed using a method 
according to claim 1 . 

Pertaining to claim 22, the combined teachings of Folkes in view of Drew teach a 
photoconductive receiver comprising the semiconductor material of claim 18. 



Pertaining to claim 23, the combined teachings of Folkes in view of Drew teach the receiver of 
claim 22 wherein the receiver is configured to receive terahertz radiation. 
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Pertaining to claim 24, the combined teachings of Folkes in view of Drew teach a 
photoconductive antenna comprising a photoconductive substrate and two electrodes provided on 
the surface of said photoconducting substrate, said photoconducting substrate comprising 
InGaAs having a carrier lifetime of less than 1 ps. 

3. Claims 8 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Folkes 
U.S. Patent 6,541,903 Bl in view of Drew et al., U.S. Patent 4,595,427 as applied to claims 1-7, 
10-13 and 15-24 above, and further in view of White et al., European Patent Application EP 0 
606 776 A2. 

The combined teachings of Folkes in view of Drew teaches a method according to claims 4 and 
1 3 wherein the GaAs is grown in a molecular beam epitaxy reactor at a temperature in the range 
of approximately 200°C to 300°C. The combined teachings fail to teach a molecular beam 
epitaxy. However, molecular beam epitaxy is not new. White teaches a GaAs material 
fabricated by molecular beam epitaxy (column 4, line 41). In view of White it would have been 
obvious to one of ordinary skill in the art to incorporate molecular beam epitaxy in the combined 
teachings of Folkes in view of Drew because these requirements can be satisfied by using low 
temperature GaAs as the material for the dielectric layer (see column 4, lines 37-40). 



Pertaining to claim 25, the combined teachings of Folkes in view of Drew and in further view of 
White . European Patent Application EP 0 606 776 A2 teach an investigative system comprising: 
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a laser configure to emit a pump beam having a wavelength in the range from 1 .3 to 1 .55 

urn, 

an emitter configured to emit emitted radiation in response to irradiation by said pump 
beam; and 

a detector for detecting said emitted radiation, 

wherein either or both of the emitter or detector comprise InGaAs. White teaches the 
laser (see FIGS. 3-5 of White). In view of White it would have been obvious to one of ordinary 
skill in the art to incorporate molecular beam epitaxy in the combined teachings of Folkes in 
view of Drew because these requirements can be satisfied by using low temperature GaAs as the 
material for the dielectric layer (see column 4, lines 37-40) and the laser. Because Applicants 
have done nothing more than copied the combined prior art disclosures. 

Objections 

4. Claim 9 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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